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The at tached  Gtouncwater i l o n i  t o r i n g  P r o g r x i  P i a n  has  
Seen ;repaved i n  response t o  )'out- r e m e s t  dated 
Se?te.;.b?r 2 ,  1981.  This ~ l d n  i s  ;or you r  c on s i de r a t i z n  
t o  Inforin the EPA tnd t  che EocKy F l a t s  F l a n t  ria; a 
p r o g r c  t h a t  adequately meets the conce~:ual lrjtttnt o f  
40 CFR 265.9. A resqonse t o  the 2,egion L ' I i l  EPA is 
necessary by Novezber 19, i931. 

T h i s  2;zn s p e c i f i c 3 l l y  cove r s  3n l y  :he rnsr8it9ring o f  
g r c g n d w a t e r  i n  a r e a s  gf the c i r , t  tha;. r i g P , t  be affecTed 
by the scl?.r ponds a p d  hD?d:ng  ponds t h z t  c m t a i n  toxic 
?nd/or hazardclus wastes. The 3verz! 1 P l a n t  g r w n d w a t e r  
men i to r i ng  ;ro9ran has been wodified s1igi;:l-v t c  3 5  con- 
s i stent iGith the EPA requirements.  These noaifications 
i n v o l v e  sarripl i n g  frequency, zeasure!nent c , i  ivater t a b l e  
depth and the a d d i t i c n  of a few new analysis parameters.  

L\ 
T. R. C r i t e s ,  Manager 
Environmental Sciences 

O r i g .  and 1 cc - Yr. Bean 
Enc, 



I .  Groundwater Sampl ing a n d  Analysis Plan 

In response to 40 CFR Par t  265-91 ,  Groundwater Monitoring System: 

A. The Rocky Flats  P l a n t  has a groundwater monitoring system capable 

o f  yielding groundwater samples f o r  analysis .  The locations o f  the 

monitoring wells are  shown in Figure 1 .  

1 .  Monitoring well 1-66 is instal led hydraulically upgradient 

from the limit of the waste management area. This well i s  

148 feet deep a n d  suff icient  t o  yie ld  samples that are: 

a .  representative of background groundwater quality in the 

uppermost aquifer near the f a c i l i t y ;  an! 

not affected by the f a c i l i t y .  
11 

b. 

2 .  There are 16  monitoring wells instal led hydraulically down- 

gradient a t  the l imit  of the waste management area. 

Monitoring wells 2-66 and 3-66 are  146 f e e t  and 753 fee t  

deep respectively. 

ti 

The remaining 14 monitoring wells are 

l ess  than 50 fee t  deep. Their number, locations and depths 

ensure detection o f  any s t a t i s t i c a l l y  s ignif icant  amounts 

of hazardous waste or hazardous waste constituents t h a t  

could migrate from the waste management area to  the uppermost 

aquifer.  

._ 

B. The Rocky Flats  Plant has three surface impoundments-solar 

evaporatjon ponds, and two series o f  holding ponds. These 

surface impoundments are si-&n-+~ Fjgure I .  The solar evaporation 

ponds are used to  store process waste water containlng hazardous 

materlals. The holding ponds store laundry process water which 

' 
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does - n o t  contain hazardous materials.  The holding ponds are 

a lso  used as emergency containment for the solar  evaporation 

ponds. 

boundary 1 ine east  of monitoring we1 1 s 1-81 and 2-81 . 
boundary 1 ine circumscribes the three waste management components. 

The waste management area i s  described by an imaginary 

The 

C.  All monitoring wells 

integrity o f  the mon 

a re 

tor 

cased i n  a manner t h a t  maintains the 

ng we71 bore hole. Table I shows the 

casing diameter, type, a n d  depth of the monitoring wells a t  the 

Rocky Flats  Plant. The casings on a l l  wells are  perforated a n d  

packed with gravel o r  sand t o  enable sample col lect ion a i  depths 

where appropriate aquifer flow zones e x i s t .  The annual  space 

above the sampling depth is sealed with cement g r o u t  t o  prevent 
', contamination o f  samples and the groundwater. Each well also ' 

has a weather-tight cap. 

I 
1 

The following i s  a response t o  C F R  40 Part 265.92, sampling and analysis: 

A. The Rocky Flats  Plant c o l l e c t s  and analyzes samples from the 

insta l led groundwater monitoring system. The Rocky Flats  Plant 

will expand and consol idate monitoring procedures necessary t o  

const i tute  a groundwater sampling p l a n .  The p l a n  will be kept a t  

the f a c i l f t y ,  and include procedures and techniques for: 

1. Sample Collection - These a r e  outlined in  Rocky F l a t s  Plant 

Water Sarnpl ing Procedure EA-S-3 .' These procedures and 

techniques are in accordance w i t h  "Procedures Manual fo r  



Rocky F l a t s  
Well No. 

1-66 

2-66 

3-66 

1-60 

2-6 3 

3-60 

4-60 

5-60 

6-63 

3-71 

5-71 

6-71 

17-74 

18-74 

1-81 

2-81 

3-81 

TABLE I .  R O C K Y  FLATS P.l3ElITOSI?!G LIELLS 

Casing 
Diameter Type 
( inches)  

Galvanized 
i ron  

I ,  

11 

11 

6 s tee l  

6 s tee l  

4 p l a s t i c  

6 p l a s t i c  

6 p l a s t i c  

6 P vc 

6 2vc 

6 PVC 

Depth o f  \aiel 1 

143 

146 

152 

23 

30 

30 

3c 

30 

30 

30 22 

28 

16 

7 

20 

20 

20 
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Groundwater Monitoring a t  Sol i d  'rlaste Disposal  Faci l  i t i e s , "  

2. 

3. 

4.  

EPA-530/SW-611, August 1977, S e c t i o n  6.2.1.  

Sample P r e s e r v a t i o n  and Shipment - T h i s  will  be i n c l u d e d  i n  

t h e  above sampling procedure.  The t e c h n i q u e  will  be in 

accordance  w i t h  the recommendations under  S e c t i o n s  6.4 and 

6.5 i n  EPA-530/SW-611. 

A n a l y t i c a l  Procedures  - T h i s  i s  o u t l i n e d  i n  the "Health S a f e t y  

and Environment Q u a l i t y  Program Plan ."  T h e  procedures  a r e  i n  

accordance  w i t h  the  methods out1  ined  i n  "Methods f o r  Chemical 

A n a l y s i s  of \ .later and Wastes , I '  - EPA-600/4-79-020, March 1979. 
I .  

Chain of Custody - T h i s  will  be i n c l u d e d  i n  Procedure E.4-S-3 

i n  accordance  w i t h  the b a s i c  guidelines under  S e c t i o n  6 .2 .3  i n  

EPA-530/SW-611. 
'i: 

8. The Rocky F l a t s  P l a n t  will d e t e r m i n e  t h e  c o n c e n t r a t i o n  o r  v a l u e  of: 

1 .  Parameters  c h a r a c t e r i z i n g  t h e  s u i t a b i l i t y  o f  t h e  groundwater 

a s  a d r i n k i n g  water supply, a s  s p e c i f i e d  i n  Appendix 111, 

40 CFR 265. 

2. Parameters  e s t a b l i s h i n g  groundwater  q u a l i t y  

a .  c h l o r i d e  

b, i r o n  

c. manganese 

d ,  p h e n o l s  

e. sodium 

f .  sulfate 
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3. Paraiiieters used a s  indicators of groundwater Contamination: 

a .  pH 

b .  spec i f i c  conductance 

c .  total  organic carbon 

d .  total  organic halogen 

C .  1 .  F o r  a l l  monitoring wel l s ,  the Rocky F l a t s  PTant  will  

establish i n i t i a l  background concentrations o r  values o f  

a l l  parameters specified i n  paragraph ( 8 ) .  %This will be 

done quarterly. ,  

2. F o r  each of the indicator parameters specified in para- 

graph ( b )  ( 3 ) ,  a t  l eas t  four repl icate  measurements will 

be obtained for each sample a n d  the i n i t i a l  b a c k g r o u n d  

arithmetic mean and variance will be determined by pool ing 

the repl icate  measurements f o r  the respective parameter 

concentrations or values in samples obtained from upgradient 

wells during the f i r s t  year. 

! 

D. After the f i r s t  year ,  a l l  monitoring wells will be sampled and 

the samples analyzed with the following frequencies: 

7 .  Samples collected to  indicate groundwater 

will  be analyzed a t  l e a s t  annual’ly. 

2. Samples collected to indicate groundwater Contamination 

wil l  be analyzed a t  l e a s t  semiannually. 

E. Elevation o f  the groundwater surface a t  each m o n i t o r i n g  well will 
. .  . ,  



11 .  Groundwater Qual i t y  Assessment Program 

In response to  40 CFR Part 2 6 5 . 9 3 ,  Preparation,  Evaluation and Response: 

A. The Rocky F l a t s  Plant has 1 7  groundwater monitoring wells  which can 

be sampled t o  determine: 

1. Idhether hazardous waste o r  hazardous waste const i tuents  have 

These groundwater monitoring we1 1 s entered the groundwater. 

a r e  described i n  the response to  P a r t  2 6 5 . 9 1 ,  Groundwater 

Monitoring Systenr. 

a r e  approximately 150 feet deep. 

located west o f  the Plant and the other two are  located down- 

stream o f  the s o l a r  evaporation ponds. The s o l a r  evaporation 

ponds are used t o  s to re  process wastewater pr ior  t o  treatment. 

The remaining 14  monitoring wells  range from 7 t o  30 f e e t  deep 

and a r e  located downstream o f  the s o l a r  evaporation ponds and 

downstream from the holding ponds. 

s t o r e  surface runoff ,  effluent from the sewage treatment plant 

(sani tary waste) and excess puri f ied water from the Plant 's  

advanced sanitary waste treatment (Reverse Osmosis) f a c i l  i ty. 

Three o f  the groundwater monitoring we1 I s 

One of the 750 foot  wells i s  

The holding ponds a r e  used to  

The Rocky F l a t s  Plant rout inely  analyzes samples from the 1 7  

groundwater monitoring wells. 

ment, personnel, and laboratory f a c i l i t i e s  a r e  avai lable  t o  

determine whether hazardous wastes have entered the groundwater. 

Therefore ,  the necessary equip- 

2. The rate  and extent o f  the migration of the hazardous waste i n  

the groundwater. T h i s  will be determined by examining the 



- 2- 

hvdrologic a n d  hydrogeologic relationships a t  the Rocky Flats  

Plant. The hydrology o f  the Rocky F l a t s  P l a n t  has been 

described in detai l  i n  a report by T. Hurr (USGS Open F i l e  

Report 76-268). Combining the infomation i n  t h i s  report with 

f i e l d  techniques, the rate  and extent o f  the migration of the 

hazardous r:laste i n  the groundwater can be determined. The 

f i e l d  techniques would include direct  measurement o f  g r o u n d -  

water f l o w .  6y measuring the groundwater f l o w ,  a n d  i f  necessary, 

d r i i l  i n g  additional wel ls ,  any hazardous  wastes t h a t  have entered 

1 ,  the groundwater could be traced. 

3 .  The concentrations of hazardous waste o r  hazardous waste 

constituents i n  the groundwater. This will be determined by 

sampling and analysis of water i n  the groundwater monitoring" 

wells. 

6. F o r  each indicator parameter specified i n  40 C F R  P a r t  265.92(8)(3), 

the Rocky Flats  Plant will ca lculate  the arithmetic mean a n d  variance, 

based on a t  l e a s t  f o u r  repl icate  measurements on each sample, f o r  

each well monitored in accordance with 265.92(0) ( 2 )  and compare these 

resul ts  with i t s  i n i t i a l  background arithmetic mean. 

C .  I .  If the comparisons of  indicator parameters f o r  the upgradient well 

show a s igni f i cant  increase (or for pH a decrease) Rockwell Inter-  

national will submit th i s  information t o  the Department of Energy 

(DOE) as p a r t  of the Annual Environmental Report, and c a l l  such 



information to the attention of the DOE with reference t o  

pertinent DUE orders and 40 CFR 265.94(A)(2)ii. 

2. If the comparisons f o r  down gradient wells show a s ignif icant  

increase (or for pH a decrease),  the Rockwell International 

will obtain additional groundwater samples from those well s ,  

s p l i t  the  samples i n  two, a n d  obtain analyses of a l l  additional 

samples to  d e t e n i n e  kihether the s ignif icant  difference was a 

resul t of 1 abora tory error.  
I .  

D. 7 .  I f  the analyses performed under p a r a g r a p h  C ( 2 )  confirm a 

s ignif icant increase (or for  pH a decrease),  Rockxell International 

will provide written notice t o  the DOE within seven days of the 
' \  

date of such confirmation - that the Rocky F la ts  Plant may be: 

affect ing groundwater quality.  

2. Within 1 5  days a f t e r  the notif ication under paragraph ( D ) ( l )  the 

Rockwell International will develop and submit t o  the DOE a 

spec i f i c  plan, based on the outline required under paragraph (A )  

and c e r t i f i e d  by a qualif ied geologist o r  geotechnical engineer, 

f o r  a groundwater quality assessment program a t  the Rocky Flats  

Plant. 

3.  The plan t o  be submitted will specifiy: 

a .  

b. 

The number, locat ion,  and depth of wel ls ;  

Sampling and analytical methods f o r  those hazardous wastes 

o r  hazardous waste constituents in  the Rocky Fla ts  Plant. 
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c .  Evaluation procedures, i n c l u d i n g  any use of previously 

gathered groundwater q u a l  i ty information; a n d  

d .  A schedule of implementation. 

4 .  Rockwell International will imp1 ement the groundwater qual  i t y  

assessment plan which s a t i s f i e s  the requirements of paragraph 

( 0 ) ( 3 )  a n d ,  a t  a m i n i m u m ,  determine: 

a .  The rate and extent of migration of the hazardous waste 

3r hazardous waste cons t i  :dents i n  the groundvia t e r ;  a n d  

b. The concentrations of the hazardous waste or hazardous 

waste constituents i n  the Sroundwater. 

5. Rockwell International will nake the f i r s t  determination under 

paragrapn ( 0 ) ( 4 )  a s  soon a s  technically f e a s i b i e ,  and within’! 

1 5  days a f t e r  that determination, submit to  the DOE a written 

report containing a n  assessment of the groundwater quality.  

6 .  If  Rockwell International determines, based on the results  o f  

the f i r s t  determination under paragraph ( 0 ) ( 4 )  t h a t  no hazardous 

waste o r  hazardous waste constituents from the f a c i l i t y  have 

entered the groundwater, then the i n d i c a t o r  evaluation program 

will be reinstated. 

7. If the Rocky Flats  Plant determines, based on the f i r s t  deter- 

mination under paragraph ( 0 ) ( 4 )  that hazardous waste o r  

hazardous waste constituents from the fac i l i t y  have entered 

the groundwater, then: 

.. 
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a .  Determinations required under (D)(4) would continue t o  

be made on a quarterly b a s i s .  

E. Unless the groundwater i s  monitored t o  s a t i s f y  the requirements o f  

(D)(4), a t  l e a s t  annually, Rockwell International wi l l  ?valuate the 

d a t a  on groundwater surface e levat ions  obtained under §265.92(E) t o  

determine whether the requirements under 0265.91 (A) for locating 

wells  continues t o  be s a t i s f i e d .  i f  the evaluation shows that  

§265.31(A)  is no l onge r  s a t i s f i e d ,  Rockwell International will 

modify the number, l o c a t i o n ,  or depth of the mbnitoring wells t o  

bring the groundwater monitoring system into compl iance with t h i s  

1 .  

rsqu i r e e n  t . 

In response t o  40 CFR 265.94, Recordkeeping and Reporting: 

A. Unless the groundwater i s  monitored t o  s a t i s f y  the requirements of 

§265.93( 0) (4 ) ,  Rockwell International  will  

1 .  Keep records of the analyses required in 265.92(C) and (D) , the 

associated groundwater surface  e levat ions  required in §265.92(E) ,  

and the evaluations required in §265.93(8) a s  required by the 

DOE, 

2. Report the followfng groundwater monitoring information to  the 

DOE: 

a .  During the f i r s t  year  when i n i t i a l  background concentrations 

a r e  being established for the f a c i l i t y :  

values of the parameters 1 i s t e d  i n  §265.92(6)(1) f o r  each 

groundwater monitoring well within 1 5  days after completing 

concentrations or 



each qua r te r l y  a n a l y s i s .  Rockbrell I n t e r na t  

sepa ra te l y  i d e n t i f y  f o r  each rnoni t o r i n g  \gel 

whose concent rat ion  o r  va lue  ha s  been found 

maximum contaminant l e v e l s  l i s t e d  i n  40 CFR 

265, Appendix 111.  

onal will 

any parameters 

t o  exceed the 

Pa r t s  264 and 

b .  Annua l l y :  concent rat ions  o r  va lues  of the parameters 1 i s t e d  

i n  $ 2 6 5 . 9 2 ( B ) ( 3 )  f o r  each groundwater l o n i t o r i n g  w e l l ,  a long 

w i t h  the requ i red  e va l u a t i o n s  f o r  these parameters under 

$265.93(3) .  The Rocky F l a t s  P l a n t  w i l l  i d e n t i f y  any s i g n i f i -  

cant  d i f f e rence s  f r o m  i n i t i a l  background found i n  the 

upgrad ient  kiells,  i n  accordance ~ i t h  5 2 5 5 . 2 3 ( C ) ( l ) .  This 

i n fo rmat ion  will be submitted t o  the DOE a s  pa r t  o f  the 

Annual Cnvi ronmental Non i  t o r i n g  Report.  

As a p a r t  of the annual r epo r t  r equ i red  by 305 Order 5484; 

r e s u l t s  o f  the eva lua t i on  o f  groundwater surface e l eva t i on s  

under 5 2 6 5 . 9 3 ( f ) ,  and a d e s c r i p t i o n  of the  response to  tha t  

eva lua t i on ,  where appl i c ab l  e.  

\ 
c .  

B. If the  groundwater i s  monitored t o  sat isfy the requirements o f  

9265.93(0)(4), the Rocky F l a t s  P l a n t  w i l l  : 

1. Keep reco rd s  o f  the ana l y s e s  and eva lua t i on s  s p e c i f i e d  i n  the 

p l an ,  which s a t i s f i e s  the requirements o f  §265.93(D)*3). 

.. . .  

2. Annua l l y ,  Rockwell I n t e r na t i o na l  w i l l  submit t o  the DOE a r epo r t  

con ta in i ng  the r e s u l t s  o f  the groundwater qual i ty assessment program 

which i nc l ude s ,  b u t  i s  not l i m i t e d  t o ,  the ca l c u l a t ed  ( o r  measured) 



r a t e  of m i g r a t i o n  of hazardous waste  at' h a z j r d o u s  waste  

c o n s t i t u e n t s  i n  the g r o u n d w a t e r  d u r i n g  t h e  r e p o r t i n g  pe r i od .  

T h i s  r e p o r t  will be s u b m i t t e d  a s  p a r t  cf t h e  annual r e p o r t  

r e q u i  red under DOE Order 5494. 


